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Abstract 
Manufacturing firms transferred a significant share of their value creation in terms of the development and manufacturing to suppliers, while 
concentrating on their core competences. The subsequent integration of suppliers challenges the procurement department as connector between 
internal organizational customers and external suppliers in the supply chain network. Over the last decades, industry and academia provided 
numerous measures that address specific situations in this involvement process. However, there is a lack in literature on their systematization. 
This paper aspires a systematization scheme of measures for involving procurement in product creation processes describing the measures 
against a set of classifying criteria. 
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1. Motivation for the involvement 
Manufacturing firms face emerging global markets in the 
midst of the transformation from a sellers’ to a buyers’ market 
[1]. To prevail in this fierce competition manufacturing firms 
rethought their concept of cooperation and concentrated on 
their core competences [2]. This cultivation and exploitation 
of core competences lead to a transfer of their value creation 
in terms of developing and manufacturing to their suppliers 
that are arranged in a supply chain network (SCN) [3]. The 
subsequent integration of suppliers in product creation 
processes (PCP) challenges especially the procurement as 
connector between internal organizational customers and 
external suppliers in the SCNs [4]. At the same time the 
number of variants and the complexity of products as well as 
its creation process increases [5]. Over the last decades, 
industry and academia provided numerous measures for an 
early involvement of procurement and suppliers in PCPs. 
These measures address certain situations occurring in this 
involvement process like standardization and bundling of 
procurement requirements in order to cope with the increased 
complexity of the product and its SCN [6, 7]. Due to the 
nature of situations these measures are diverse. This requires a 
systematic overview of measures in order to provide a 
decision support for manufacturing firms. However, literature 
is not delivering a corresponding systematization of measures. 
As a result, the primary objective of this paper is to provide a 
systematization scheme of measures for the involvement of 
procurement in PCP. This paper describes the concept of the 
PCP (1.1) and the fundamentals of procurement and the 
corresponding procurement process (1.2) as basis for the 
systematization scheme of measures (3.3). 
1.1. Product Creation Process (PCP) 
The PCP is essential for involving procurement through 
certain measures [8]. Thereby, this process refers to all 
workflows of a manufacturing firm from the idea for a new 
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product to its serial production. The impetus for the launch of 
a PCP can be of various origins. On the one hand the impetus 
can be formed by the need of the market (market pull), on the 
other hand the PCP can also be initiated by a progress in 
technology (technology push) [9]. Different approaches for a 
phase model of the PCP is provided by literature [8, 10]. The 
description of a phase model is necessary for an explicit 
assignment of measures to the PCP. This assignment allows a 
first systematization of measures.  
This paper uses a six-step phase model for the PCP. The 
starting point of any PCP is the project order by the 
manufacturing firm’s management, which is formulated on 
the basis of long-term firm strategies and product strategies 
[11]. Based on the project order the idea phase is following 
the generation, collection and evaluation of ideas (PCP-1). 
The next step (PCP-2) is formed by the definition of the 
product. This covers the first definition of requirements for 
the product as objective of the development [11]. The 
essential target of the subsequent concept development phase 
(PCP-3) is the development of the product architecture as 
description of the product from the perspective of its  
functions and components [12]. The product architecture is 
the basis for the creation of modules [12]. For the 
manufacturer of a product, the definition of its product 
architecture and its constituents at the level of concrete 
dimensions represent a necessary condition. This 
concretization takes place in the context of the phase of 
product development (PCP-4) [11]. At the same time the 
production process has to be developed in this step [9]. The 
start-up phase (PCP-5) with the preparation of production and 
finally the serial production (PCP-6) complete the PCP [8]. 
1.2. Procurement and the Procurement Process (PP) 
The objective of the paper at hand is to involve the supply 
function of a firm in the PCP at an early stage by developing a 
systematization scheme for measures. Since such measures 
are of a strategic nature, the concept of purchasing with its 
often operative and dispositive character is not supporting the 
objective of this paper. The procurement concept shows some 
similarities to the purchasing, but emphasized the security of 
supply. This depends on internal aspects as well as on the 
situation in the procurement market such as the economic 
situation or the capacity of suppliers. Procurement has a 
deeper responsibility. The creation of a value-added 
relationship with suppliers in the procurement market and the 
early recognition of market developments to exploit technical 
potential for success are major objects of consideration, 
justifying an involvement of procurement in the development 
activities [13]. 
Literature provides various established models to describe 
the procurement process (PP) [14]. Most of them are formed 
by three phases and put their focus on the perceptive of 
operational activities like negotiations and settlement [15]. 
Others focus on the perspective of long-term tasks of the 
procurement as well as on the order processing aspect of the 
PP [16]. However, none of the mentioned phase models is 
able to capture the early involvement of procurement aspired 
in this paper. Since measures that describe such an early 
involvement, are more of a strategic nature, the description of 
an operational PP cannot be used as a basis for the 
systematization of these non-operative and dispositive 
measures. In the existing phase models for the strategic PP 
one or more phases are missing in terms of an early 
involvement of procurement in product development. A vital 
example is featuring the role of procurement as a coordinator 
between the in-house development and the development of 
cooperating suppliers. For this reason the following six-step 
phase model for the PP is introduced [8, 17]. 
The first phase (PP-1) covers procurement activities that 
affect the generation, collection and evaluation of ideas for a 
project or a product. This includes the procurement market 
research to monitoring current technological developments 
and competitive products. It also includes activities such as 
the selection and coordination of suppliers involved in the 
generation of ideas or a subsequent definition of requirements. 
The second phase (PP-2) focuses on influencing the 
development of a new product and controlling through 
specifications. This includes inquiry of using alternative 
materials or parts such as standardized or repeat parts for the 
bundling of requirements as well giving suggestions in terms 
of availability, quality, cost and delivery times of certain 
components that need to be purchased [17]. The third phase 
(PP-3) involves a make-or-buy analysis. Accordingly, it is 
essential to select suitable suppliers or rather plan and initiate 
the development of a new supplier if required [8]. In the 
fourth phase (PP-4), procurement deals with the embodiment 
of the sourcing strategy developed in the previous phase. 
Thus, it can either be the development of a suitable 
development cooperation depth as well as the development of 
an organizational structure of a supplier relationship. As a 
result, procurement at this stage occurs as a coordinator 
between the in-house and the supplier’s development. The 
fifth phase (PP-5) describes the activities of the classic 
procurement. It is primarily concerned with the supply of less 
complex parts, whereat the price is the center of attention. 
Likewise, the order management (e.g. invoice processing, 
logistics planning …) is implemented. The sixth phase (PP-6) 
– referred to as controlling – can be understood as a cross-
cutting issue throughout the entire PP. It refers to the 
continuous monitoring of the performance of suppliers as well 
as the checking of invoices. This is only possible after an 
agreement with a supplier and an operating SCN, so that it 
represents separate phase at the end of the PP. 
2. Research methodology 
The involvement of procurement in the PCP has two major 
perspectives (product development and procurement) as it 
intends an involvement of procurement activities in product 
development. Thereby, the PCP (1.1) sets the impulse of 
manufacturing firms as core business process. Therefore, a 
comprehensive understanding of this process and its major 
activities is essential for the incorporation of other activities 
like those from procurement. The PCP is derived from 
literature in the field of product development and focuses on 
contributions that show a distinct support of activities from 
other disciplines especially like procurement. The PCP 
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provides a backbone in the field of product development for 
the aspired systematization of measures. 
The other perspective requires an overview of activities in 
procurement. Those activities are derived from international 
journals that are related to procurement, purchasing, supply 
chain management and other related fields. These activities 
are gathered and summarized in the PP presented in section 
1.2. Thereby, the inclusion of activities in the PP depends on 
the presence of an implication on the PCP. A vital example 
for such implications is premises in procurement on sourcing 
strategies. For instance modular souring strategy somehow 
implies modular product architecture, which is determined in 
the conceptual design of the PCP. 
Based on these process related perspectives on involving 
procurement in the PCP, measures and further distinctive 
characteristics of them are conducted in a literature review 
deploying commonly used scholar databases and book 
publications on procurement, purchasing and supply chain 
management. Thereby, measures are included in the literature 
review as long as they either affect the PCP through certain 
implications or require a consideration within a distinct phase 
of the PCP. As the conducted measures vary in terms of the 
scope of the involvement of procurement in the PCP the 
performed literature review was expanded. Therefore, the 
review features a summary of criteria to describe certain 
characteristics of the measures. These criteria are the basis for 
the systematization of measures. The resulting systematization 
scheme features a description of measures from the literature 
review using the criteria that define distinctive characteristics 
of the measures. The scheme is evaluated by an expert focus 
group from the field of product development as well as 
procurement. Along with the introduction of a supplier 
nomination process at a manufacturing firm the different 
measures listed in the scheme are discussed according to their 
characteristics within three using semi-structured workshops. 
Due to the nondisclosure-agreement with the manufacturing 
firm no further details on the workshops and the supplier 
nomination process are available for publication purposes. 
3. Systematization scheme of measures 
This section provides an overview of other criteria (3.1) for 
the description of distinctive characteristics of the conducted 
measures (3.2). Section 3.3 summarizes the measures and 
criteria in a systematization scheme (3.3), which is the object 
of discussion followed in section 3.4. 
3.1. Criteria for the systematization 
This paper provides seven different criteria to describe the 
characteristics of measures to involve procurement in the 
PCP. As a result, the first criterion is the assignment of 
measures to a corresponding phase in the PCP (1.1). Another 
criterion is the phase within the PP (1.2), which is conducted 
from literature in order to provide activities that might be 
involved in the PCP. Analogous to the PCP systematization is 
achieved through the assignment of the measures to 
corresponding phases of the PP. According to literature, there 
are five different levels of responsibility for the involvement 
of procurement in PCPs. Those responsibilities describe 
whether the involvement is related to specification, operation, 
preparation, politics or structure. At the first level of 
responsibility the procurement has a design or specification 
responsibility. This means the influence of procurement on 
the current development of the product in terms of 
components, modules or systems of suppliers or by focusing 
on important aspects from the procurement’s perspective. 
This includes the checking of the availability of a required 
technology, the demonstration of technological developments 
in the supply market and the consideration of capacity 
constraints of certain suppliers. The operation responsibility is 
the second level of responsibility. Tasks such as project-
related planning and coordination of development activities of 
the cooperation partners are the main issues of this level. The 
preparation and impetus of a development project takes place 
on the level of the preparation responsibility. Unlike the 
previous levels, activities of the fourth level (structure 
responsibility) are not only based on a particular development 
project, but refer to the structure of the supplier base of a firm. 
The policy responsibility ultimately relates to the formulation 
and communication of policies and strategies for the 
involvement of procurement in the PCP [18]. As any measure 
pursues a specific objective, another criterion captures their 
influence on the four major performance indicators relating 
either on the firm’s performance or on the product that is 
developed. Those indicators are defined as reduce costs, 
increase performance, mitigate risk and increase flexibility 
[19]. Furthermore, it is important to distinguish that reduced 
costs and increased performance are related to the product, 
whereas mitigated risk and increased flexibility are related to 
the firm. Different situations in supply markets, expressed by 
the demand power of the manufacturing firm and the supply 
power of the supplier are included in the systematization 
scheme. Demand and supply power are influenced by diverse 
factors of the market, the manufacturing firm and suppliers. 
Examples for factors that influence the supply power are: 
structure of supply, economic situation, the exclusiveness of 
the supplier’s products, and barriers to entry for new rivals. 
Flexibility of a firm relating to make-or-buy, the possibility of 
developing suppliers as well as switching costs are examples 
for factors influencing the demand power of a firm [20]. 
Different measures are executed reasonably dependent on 
different market powers of the two protagonists; the 
manufacturing firm and its supplier. Within the early 
involvement in the PCP, procurement plays different roles 
acting as a driver, an influencer or a participant when 
performing certain measures [8]. This criterion is used to 
identify a person or a division of a firm that is responsible for 
initiating, executing and controlling certain measures. 
3.2. Measures for the involvement of procurement 
This paper conducts 38 measures for the involvement of 
procurement in PCPs. The measures are ordered in seven 
categories according to their distinctive characteristics (3.1). 
The first category is formed by measures that describe an 
incentive system (A). One way to move suppliers to cooperate 
within the PCP, is the initiation of an innovation prize (1), 
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whereat the most innovative and efficient supplier of a firm is 
awarded. The created competition among suppliers is 
intended to motivate them to contribute their innovation 
knowledge to the firm and to improve their own performance 
[9]. With the implementation of a supplier day (2) suppliers 
can be motivated to cooperate with the firm. Suppliers' days 
are events where issues of cooperation between customers and 
suppliers are treated in lectures and group work [21]. Another 
incentive for a supplier to cooperate with its customers is its 
participation in the earnings of the customer. It is possible to 
share the revenues (3) or benefits (4) of the firm with 
suppliers and thus let them participate in the risks and chances 
[20]. Supplier workshops (5) are used to foster the 
collaboration with suppliers. Innovation workshops in which 
suppliers and customers work together on new ideas and place 
principles for future cooperation [9]. Regular supplier visits 
and discussions (6) foster the emergence of cooperation. 
The second category summarizes measures, which relate to 
the firm’s sourcing (B) [19]. Single Sourcing (7) means the 
intended procurement of an object from one supplier. Dual 
Sourcing (8) implies the procurement of an object from two 
different suppliers for the purposes of taking advantage of 
their competition, whereat Multiple Sourcing (9) describes the 
sourcing from many different suppliers. Those measures 
therefore differ in the number of suppliers. Another 
distinction is the geographical dimension of the procurement. 
Local Sourcing (10) refers to the terrain in the vicinity, 
whereas Global Sourcing (11) implies purchasing from all 
over the world. Taking into account the complexity of the 
procurement object, four different measures can be deduced. 
Parts Sourcing (12) means the procurement of parts where no 
installation has taken place, further disassembly is therefore 
not possible. Component Sourcing (13) refers to the 
procurement of objects that are composed of different items; 
however, compared to modules and systems, they have a 
lower degree of aggregation. The options Modular (14) and 
System (15) Sourcing describe a bundling of needed services 
to complete, in parts pre-assembled functional units. With 
modules design and development performance is largely 
provided by the buyer, while the supplier will be responsible 
for the production. In contrast, systems suppliers are 
responsible for most of the development work as well as for 
the majority of the of the production and logistics issues. 
The degree of integration of the customer and the degree of 
autonomy of the supplier is used for system suppliers to 
distinguish different depths of the development (C). For in-
house development (16) the customer provides the overall 
development performance itself, thus the influence of the 
supplier is limited to production-related matters [8]. In the 
interface model (17) the customer is responsible for defining 
the overall concept, the benefits and the philosophy of the 
new system. Requirements for a technical implementation are 
derived from this by the manufacturing firm, which then build 
the interfaces between the customer and supplier. While the 
development of solutions is made by the supplier, the system 
leadership remains with the customer [8, 9]. A team model 
(18) describes the cooperation of suppliers and customers for 
the entire period of development as equal partners. In these 
teams, which consist of both employees of the supplier as well 
as from the customer, the design of the system is developed 
together [9]. In the black box development (19) the system is 
exactly specified by the customer. The development of the 
technical implementation of these requirements is, however, 
only executed by the supplier, so that the outcome of the 
development depends solely on its development skills. 
Finally, the external development (20) implies the 
development of a system solely by the supplier. This system 
may then be used with slight modifications by several 
customers [9]. 
The next category is given by the supplier selection (D). 
The classic bid invitation (21) is used to get offers from 
suppliers for a mostly specified procurement object. Online 
auction (22) refers to the creation of virtual marketplaces 
where simultaneously and transparently all their suppliers 
make offers for a certain need of the manufacturing firm [9]. 
Concept competition implies the selection of a suppliers based 
on its performance in a competition in which different 
suppliers develop a concept for a problem formulated by the 
firm [21]. The so called RFI/RFP process consists of two 
consecutive sub-processes. First, a small number of key 
information is requested from a very large number of 
suppliers by a Request for Information (RFI) (24). In the next 
step very accurate information is demanded from a smaller 
number of suppliers by a Request for Proposal (RFP) (25) 
[20]. Direct award (26) is the selection of a supplier without 
making a thorough search and evaluation of available 
suppliers. The aim is to minimize time and financial expenses 
of the supplier selection [9]. 
Standardization and bundling are forming the next 
category (E). The purpose of standardization (27) is the use of 
standard parts in products to achieve a reduction of 
complexity and costs [22]. There are approaches to bundling 
of requirements. The first approach bundles requirements 
across product lines (28), describing the idea of using the 
same components for different product lines. The second 
approach bundles across product generations (29) following 
the idea to contract a supplier with for parts of several product 
generations or projects [20]. 
The following three measures cannot be assigned to a 
certain category (F). The objective of product benchmarking 
(30) is to obtain information on their specifications and their 
production by comparing alternative products on the market 
and thereby achieve lower costs for their own products. The 
purchase of a supplier (31) is defined as the buy of a supplier 
by a customer. The purpose of this acquisition is 
counteracting a shortage of capacity or resources. Supplier 
development (32) is meant to enhance the performance of 
existing or new suppliers [20]. 
The last category summarizes measures describing the 
cooperation within the PCP (G), whereas each phase 
represents a potential collaboration (33-38). It is necessary to 
invest time in the selection process of such a supplier due to 
its influence on the product and a firms’ success [9]. 
3.3. Systematization scheme of measures 
Table 1 illustrates the aggregation of the seven distinct 
characteristics (3.1) of the measures (3.2) in a scheme. One 
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dimension of the scheme represents the measures for the 
involvement (vertical). The second dimension is given by the 
criteria (horizontal). This mapping allows the identification of 
gaps in research and of focus areas of measures in literature. 
Table 1. Systematization scheme of measures 
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1 Award 
A 
x x x x x x x x 
2 Suppliers Day x x x x x x x x x x x x 
3 Revenue sharing x x x x x x x x x 
4 Benefit sharing x x x x x x x x x 
5 Suppliers workshop x x x x x x x x x x x x x 
6 Regular supplier visits   x x x x    x  x x x    x x x   x    x  x   
Sourcing  
7 Single Sourcing 
B 
x x x x x x x x x x 
8 Dual Sourcing x x x x x x x x x x x x 
9 Multiple Sourcing x x x x x x x x x x 
10 Local/Domestic Sourcing   x x x    x     x   x   x x   x  x   x   
11 Global Sourcing x x x x x x x x x x x 
12 Parts-Sourcing x x x x x x x x x x x 
13 Component-Sourcing x x x x x x x x 
14 Modular-Sourcing x x x x x x x x x x x 
15 System-Sourcing x x x x x x x x x x 
Develop-
ment 
depth of 
suppliers 
16 In-house development 
C 
  x x      x      x    x  x      x  x  
17 Interfaced model x x x x x x x x x x x 
18 Team model x x x x x x x x x x 
19 Black box development   x x      x      x x x x    x     x  x  
20 External development x x x x x x x x x x 
Supplier 
selection 
procedure 
21 Bid invitation 
D 
x x x x x x x x x x 
22 Online auction x x x x x x x x x x 
23 Concept competition x x x x x x x x x x x 
24 Request for Information  x x x x x    x x    x     x   x    x  x   
25 Request for Proposal x x x x x x x x x 
26 Direct award x x x x x x x x x x x x x x 
Standardi-
zation, 
bundling 
27 Standardization 
E 
x x x x x x x x 
28 Bundling across product lines   x     x         x x  x   x   x   x   
29 Bundling across product generations   x     x         x x  x   x   x   x   
Others 
30 Product benchmarking 
F 
  x     x         x x x   x     x   x  
31 Purchase of a supplier x x x x x x x x x x x 
32 Supplier development x x x x x x x x x x x 
Cooperat-
ion within 
the 
creation 
process 
33 Idea generation with supplier 
G 
x      x         x x  x     x    x x   
34 Product definition with supplier  x     x x        x x x x x    x    x x   
35 Concept development with supplier   x     x x x      x x x x x x   x    x x   
36 Process development with supplier    x    x  x      x x x x x x   x    x  x  
37 Pilot production x x x x x x x 
38 Renegotiations of certain conditions      x     x   x    x      x  x   x   
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3.4. Discussion and conclusion 
This section focuses the discussion of the results presented in 
the systematization scheme. Most of the measures address the 
concept (PCP-3) and product development (PCP-4) phase 
while idea generation (PCP-1) is just supported by a small 
number of measures (see Fig.1). The later phases of the PCP-
5/-6 feature more measures then the early phases (PP-1/-2), 
which implies that there is a potential need for additional 
measures. Within the PP, measures focus on phases of 
sourcing-strategy (PP-3) and supplier relationship (PP-4). 
Again the early phases of the PP-1/-2 are equipped with fewer 
measures than the later phases (PP-5/-6), which allows the 
same implication like for the PCP, that additional measures 
especially for the early phases seem to be a gap in literature. 
Fig. 1 illustrates a comparison of the number of measures in 
regard to the phases of the PCP and PP. As these phases are 
meant for a concurrent execution, the diagonal characterizes 
an aligned appliance of measures. Hence, most of them are on 
the diagonal, there are a significant number of measures are 
under the diagonal. This indicates that these measures are 
applied in a later stage of the PCP than intended, which might 
have a significant influence on their operating performance.  
Fig. 1: Comparison of measures for the PCP and the PP 
The analysis of the other distinctive characteristics of the 
measures reveal that the incentive system (A) mainly address 
the supplier relationship, while measures of souring (B) 
approach sourcing-strategies. Just two measures (A) aim at 
policy responsibility, while half of them (A-G) address the 
specification responsibility. Literature provides numerous 
measures for the 2nd highest level of responsibility (structure), 
which mainly refers to sourcing (B). This reveals that only 
two measures (1 and 6) require a high level of responsibility 
(policy), which might be due to the presumed trust upon 
manufacturing firms and suppliers. The measures are equally 
distributed over the different areas of potential, although 
reduce cost and mitigate risk represent the major potentials. 
This underlines the outstanding relevance of those indicators 
for manufacturing firms. Most of the measures (A-D, G) cope 
with medium or high demand power and supply power, which 
illustrates a concentration of the measures in terms of the 
market power. The majority of the measures (A, B, D-G) refer 
to procurement as a driver, while only one (G) sees it as a 
participant. This indicates and emphasizes the strategic role 
that procurement takes in manufacturing firms. 
4. Outlook on future work 
A first step of future work is the extension of the scheme in 
terms of further measures and criteria as well as in a review 
on their appliance in practice. The scheme focuses on 
academic literature that characterizes measures under ideal 
manners, however their appliance and characteristics may 
vary in practice, which was carried out during the evaluation 
of the scheme within the expert focus group. As a result, a 
next step of future work is an empirical investigation of the 
conducted measures in an industrial case study. 
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